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Summary

Background Allergic conditions, especially asthma, seem to be increasingly common the
world over. The International Study of Asthma and Allergies in Childhood [ISAAC] was the
first worldwide study carried out with standardized questionnaires in order to create a
reliable global map of childhood allergy.

Objectives The Maltese Islands were one of the centres participating in this study and in
this paper the data obtained from 4184 13-15 year olds from 22 state and three private
schools [88.7% response rate], and also data obtained from some added ‘local’ questions
addressed to the same children, are included. in order to evaluate the problem of allergic
conditions in Maltese schoolchildren.

Results 27.9% of the participants were wheezers ‘ever’ while 16% were current wheezers.
Of the latter children 15.1% were experiencing nocturnal wheezing at least once a week and
22% had a wheezing episode severe enough to limit speech. Nasal problems were present in
52.7% of these teenagers and 47.4% of all respondents persisted with these symptoms up to
the year of answering the questionnaire. Hayfever had been diagnosed in 32.3% of all the
children. 12.8% of respondents had a recurring itchy rash suggestive of eczema for at least 6
months of their lives and 10% had it currently. This was slightly lower than the global mean,
unlike the case of wheezing, which in Malta was more common than the world average, and
rhinitis, for which we had the second highest cumulative prevalence rate in the world.
Multiple variables such as gender, smoking, family history of atopy, pets, soft furnishings
and living in busy roads affected the prevalence and severity of the allergic conditions
studied.

Conclusions Allergic conditions are very common in Maltese schoolchildren and are
causing a lot of hardship to these same youngsters. The results of this study should serve as a
stimulus to try and decrease this suffering through better management of these conditions,
measures to control possible detrimental factors and further research on asthma, allergic
rhinitis and eczema.
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Introduction fact has far-reaching implications in terms of the quality of

L . . Ffe of the people affected, the mortality from asthma and the
There is increasing evidence that the prevalence of,. . . . ,
. i . direct medical and indirect social costs on the country’s
asthma and other allergic conditions such as allergic . )
. o . : °_economy. Childhood asthma is amongst the most common
rhinitis and eczema is increasing worldwide [1-3]. This o . ; . . e
conditions causing hardship to people in the prime of life with
Correspondence: Stephen Montefort, ‘Belvedere’, J.Howard Str., San Pawinort- and long-term effects on the physical and psychologi-
tat-Targa, NXR 06, Malta. cal well-being of the affected individual and his family.
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Many asthma prevalence studies have been conducted Bampling and data collection

various parts of the world but as these have rarely beeq. ,
: : ; wenty-five schools from Malta and Gozo were randomly
carried out in a standardized manner, one could not

; . . chosen, 22 were state schools while three were private
reliably compare results between different countries or . )
. . .schools. The schools were situated all over the islands and
indeed between different parts of the same country. This

. : leuded junior lyceums, secondary schools, trade schools
has led to an international study on the prevalence an :
and opportunity centres. The selected age group for the

severity of childhood asthma and other allergic disorders :
[ISAAC] being set up [4]. In phase | of the study, International arm of the ISAAC study was 13—14 years but

. i : - for the national analysis our centre decided to analyse all the
standardized questionnaires were developed and distribu: . h f. ol h f
ted to two age-groups of children in these various partici-data obtained and thus our figures included the data rom a

. : 13-15-year-old age bracket. The total number of children
pating countries.

. . within the two school years which included the biggest
In this paper we report our analysis of the ISAAC phase | . ;
. ) . . number of 13—-14-year-olds was 4718. This constituted over
written questionnaire survey of 13—15-year-old schoolchil- ; o : .
) 50% of children within this age-group attending state and
dren in the Maltese Islands. We have also analysed the . . '
L . . rivate schools (approximately 9100) in the Maltese Islands.
answers to some additional questions regarding factor. .
X . . he sampling frame from each school ranged from 22 to 505
which could possibly contribute to the prevalence and_ . ; :
. ; , . i children. When all children in the chosen classes were
severity of these childrens’ allergic conditions. . . .
. . : cluded in the calculation, the total response rate was
The Maltese Islands are an archipelago in the middle o 87% as 4184 children particiated in the study. The
the Mediterranean [F4ast latitude and 3%orth latitude], 70 P P Y.

with two main populated islands — Malta and Gozo Maltagreat majority of children were 13-14 year olds while a
has an area of 246 Kirand a population of 330000 While good number were 15 year olds. Less than 50 children were

: : i 0 L
Gozo is even smaller with an area of 67%and a popula- outside this age range; 53.7% of all the participants were

tion of approximately of 30000 people. These denselygirls; and 271 of the respondents attended private schools.
bp ALely o People. It was attempted that as many data sets as possible were
populated small islands are inhabited almost solely by

) collected from the children who were randomly chosen to
Maltese people and thus there are no other ethnic groups_ . ) .
participate in the study. Extra sessions to answer the ques-

of note. tionnaires were organized for children who were absent on
the first visit to the school. As the season of the year may

Methods influence the reported prevalance of allergic conditions it
was felt that at least half of the study population should be

Questionnaires investigated before the start of the main pollen season. The

data for this study were collected between January and July

The ISAAC standard questionnaire consisted of three mairi995 and continued between October and November of the
sections, each involving questions relating to the preva-

. . - same year. In this way the study was carried out through

lence and severity of wheezing, rhinitis and eczema,.
. . . different seasons and more than half of the study was

respectively (appendix 1). The questions on asthma cone . ) )

) . . inished before the main pollen season in the April-May
centrated mainly on past and current wheezing eplsodes,eriod
frequency of wheezing attacks, sleep disturbance, acut® '
severe wheezing episodes, exercise-induced wheezing,
night-time cough which was unrelated to infection and

finally a diagnosis of asthma. The core questionnaires fofonsent

rhinitis and eczema followed a similar format. TheseThe parents of these children were sent an information sheet
questionnaires were validated in previous studies [5]. Aspoyt the study and were asked to sign a special section of
the great majority of Maltese children speak Englishihis sheet if they refused to allow their children to partici-

fluently, they were given a choice of either answering apate  and return the sheet to the school headmaster. A
Maltese or English version of the questionnaire. At the eng.gntact telephone number was available for the parents to

of the standard questionnaire, we opted to add a separaf@ntact in case of any queries they might have about the
list of questions regarding factors which were of ‘local’ gy,qy.

interest and which could possibly contribute to the situa-

tion of allergic conditions in Malta. These questions related

to a family history of allergy, personal and passive smok-__, .
ing, presence of soft furnishings in the bedroom and pets ir’1Ethlcal approval
the house, and the amount of traffic in the street where th&he study was approved by the Ethics Committee of the

children lived. Malta Medical Council.
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Table 1. Responses for core questions on asthma, rhinitis and eczema

Total (%) Boys (%) Girls (%)

Responses for asthma

Wheeze ‘ever’ 27.9 29.3 26.8

Wheeze in last 12 months 16 15.8 16.1

Diagnosed asthma 111 10.9 11.3

Exercise-induced wheeze 20.6 21.3 19.9

Nocturnal cough 31.8 27.6 35.5 P<0.0001
Response for rhinitis

Nasal problem ‘ever’ 52.7 49.2 55.7 P<0.0001

Nasal problem last 12 months 47.4 42.6 515

Diagnosed rhinits 32.3 27.3 36.3 P<0.001

Associated itchy eyes 28.9 22.1 34.9 P<0.0001
Responses for eczema

Recurrent rash ‘ever’ 12.8 10.9 14.4 P<0.001

Recurrent rash last 12 months 10.1 8.4 11.5 P<0.001

Recurrent rash typica eczema distribution 7.7 6.5 8.8

Diagnosed eczema 8.8 2.4 14.2 P<0.001
Statistical analysis often, even if this difference just missed statistical signifi-

0, 0, — 0,
The data from the questionnaires were double-entered by ce (24.8% vs 18.696=0.06). Only 11.1% of the

data input clerks into Epi-info, a computer program for thegartlmpatmg chﬂdren_ had been Ia_belled as asthmatp,

. . . : 20.6% had exercise-induced wheezing and this was quite

capture and processing of epidemiological data. The data- ecific to wheezers ‘everP( 0.0001) and current whee
sets were then validated and consolidated by a single datd ) .

£prs f<0001), when these were compared with non-

manager. Results were analysed and tested for statistic : :
L . wheezers. Night-time cough was a more common symptom,
significance through the calculation ¢f values and odds o .
and although not as specific to the cumulative group of

ratios. Student’'s-test for the difference between rates and : . .
wheezers, it was experienced by more children who also

Fisher's exact test were used when appropriate. wheezed in the past twelve months than those who did not
(P<0.0006). More girls had a dry nocturnal cough in the
absence of an infection (35.5% vs 27.6P650.0001) than

Results
boys.

Responses to questionnaire on wheezing (Tables 1 and 2)

Of all respondents, 27.9% had wheezed sometime in thell?ffeCt of multiple variables on asthma prevalence and

lives while 16% were still wheezing in the last 12 months.Syrnptoms (Table 3)

Although there was no difference in these two prevalencef wheezers, 76.5% ‘ever’ had an atopic relative while only
rates between sexes, 60.2% of the female wheezers ‘eve$7.9% of non-wheezers had onB<0.0001). The same
were current wheezers compared with the 54% in the case @fpplied to current wheezers (59.4% vs 50.29%40.02).
males P <0.05). Of current wheezers, 68% had one to threeNheezers who had an atopic relative were more prone to
wheezing attacks in the past 12 months while 19.7% hadhave exercise-induced symptomB<(0.0001), nocturnal
four to 12 and 8.5% had more than 12 such episodes. Theough P<0.0001) and be labelled as asthmatic
sleep of 57.8% of the current wheezers was never disturbe@ < 0.0001).

by wheezing, but 25.3% had nocturnal symptoms less than There were 13.4% of all participants who were personal
one night per week and 15.1% were awakened by wheezingmokers, with both genders being fairly equal (12% of boys
one or more nights a week; 22% of children experiencingand 14.7% of girls). However, whereas boys from private
wheezing in the past 12 months had a wheezing attackchools were more often smokers than state school boys
severe enough to limit speech. All these parameters of22.5% vs 12%P <0.004), the reverse situation was present
asthma severity were quite similar in both sexes, excepfor girls (13.9% vs 1.7%,P<0.0002). Some 42.4% of
for the bad attacks where the girls tended to have these mosmokers had wheezed some time in their life while only
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Table 2. Severity of symptoms expressed as % of respondents with current symptoms of allergic
condition

Total (%) Boys (%) Girls (%)
Severity of wheezing
1-3 wheezing attacks in last 12 months 68 67.6 68.3
4-12 whezing attacks in last 12 months 19.7 16.7 223
>12 wheezing attacks in last 12 months 8.5 9.8 7.4
Sleep never distrubed by wheezing 57.8 61.4 54.8
Sleep disturbed by wheezirgl night a week 25.3 20.9 28.9
Sleep disturbed by wheezingl night a week 15.1 14.7 154
Severe asthamtic episodes in last 12 months 22 18.6 24.8
Severity of rhinitis
Did not affect daily activity 31.8 35.2 40.2
Daily activity affected a little 43.2 46.5 40.9
Daily activity affected moderately 13.7 11.2 15.4
Daily activity affected a lot 2.9 3 2.8
Severity of itchy rash
Rash never keeps child awake 55 57.1 53.7
Rash keeps child awakel night a week 25.4 23.3 26.6
Rash keeps child awakel night a week 14.9 12.9 16.2

24.4% P<0.005) of the non-smokers did. The smokershigher rate wheeze ‘everP(<0.002). However, they did
were also more likely to persist in wheezinB<0.005), not wheeze more often in the past 12 months.
have night-time coughing P<0.0001), have exercise- The Maltese Islands had a higher cumulative (27.9% vs
induced wheezingR< 0.03) and be diagnosed as asthmatic23.8%) and current (16% vs 14.2%) [6] prevalence rate of
(P <0.001). Although there was a very strong trend towardsvheezing when compared with the global mean for this age
smokers having bad wheezing attacks more often than nommroup. However, we had a slightly lower rate that the
smokers, this did not reach statistical significarie-(0.06). ~ worldwide mean for self-reported or diagnosed asthma
Out of the total number of respondents, 2389 (57.1%)11.1% vs 11.7%)
were passive smokers. In 1644 of the cases the child’s father
smoked, in 861 cases it was the mother who smoked while — . .
brother or a sister smoked in 263 and 129 cases respectiveI;%.esmnseS o the Rhinitis questionnaire (Tables 1 and 2)
Wheezers were not more likely to be passive smokers tha®f all respondents, 52.7% had nasal problems in the absence
non-wheezers, but children with exercise-induced wheezingf a cold or the flu at one time in their life while 47.4% had
(P =0.03) or night-time coughing®=0.0001) were more experienced these symptoms in the previous 12 months. The
likely to be exposed to smoking in their household. females were more likely to have rhinitis ‘ever’ (55.7% vs
Children who lived in roads which they described as49.2%,P<0.0001) and were more likely to have persistent
being busy with passing traffic were more often one-timesymptoms P<0.0001) and accompanying itchy/watery
wheezers than those living in quiet roads. The curreneyes P<0.0001). These nasal problems did not interfere
wheezers living in these busy roads experienced nocturnalith daily activities of 31.8% of sufferers, a little in 43.2%,
cough more oftenR<0.0001). to a moderate degree in 13.7% and considerably in only
Wheezers ‘ever’ were less likely to have blankets in their2.9%, 32.3% of the participating children had been labelled
bedroom P <0.0001) or pets in their hous® & 0.05) than  as suffering from hay fever, with the girls more likely to
non-wheezers. Diagnosed asthmatics also had blankets legsceive this diagnosis. The nasal symptoms had a seasonal
often on their beds than children who had never beervariation in all but 15.5% of the total participants, who had
labelled as asthmatid®« 0.001). perennial symptoms. Seasonal symptoms peaked in Febru-
Although the absolute number of participating studentsary/March/April when around 40% of respondents had their
attending private schools was small when compared witlsymptoms, and were least prevalent in summer and then
that from state schools, as a percentage these children hadtarted to increase again in September (Fig. 1)
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Table 3. Effects of multiple variables on the reported symptoms and diagnosis of Asthma, Rhinitis and Eczema

Female sex Personal smoking Passive smoking Busy Road Pets  Atopic relative Blankets
Wheeze ‘ever’ NS 2.15%** NS 1.15* 0.83* 2.36%** 0.89*
(1.78-2.6) (1.0-1.32) (0.7-0.99) (2.02-2.77) (0.70-0.97)
Wheeze 12 mths 1.26* 1.48* NS NS NS 1.51** NS
(1.0-1.6) (1.09-2.02) (1.14-2.01)
Nocturnal wheeze NS NS NS NS NS NS NS
Bad attack NS NS NS NS NS NS NS
Exercise-induced Wheeze NS 2.12%** 1.18* 1.18* NS 2.28*** NS
(1.73-2.59) (1.01-1.39)  (1.01-1.38) (1.90-2.73)
Cough 12 mths 1.36* 2.51%** 1.33%** 1.3%** NS 1.81%** NS
(1.18-1.56) (2.08-3.03) (1.16-1.52)  (1.14-1.49) (1.56-2.10)
Diagnosed Asthma NS 1.46%* NS NS NS 3.70%* 0.66**
(1.12-1.91) (2.81-4.80)  (0.53-0.83)
Rhinitis ‘ever’ 1.30*** 1.95%** 1.13* NS NS 2.37*x* NS
(1.15-1.47) (1.61-2.37) (1.0-1.28 (2.07-2.71)
Rhinitis 12 mths 1.97*** NS NS NS NS 1.94%** NS
(1.48-2.62) (1.45-2.61)
Itchy eyes 1.91%** 1.29* NS 1.4*%* NS 1.87*** NS
(1.58-2.30) (1.0-1.66) 1.16-1.68 (1.51-2.31)
Diagnosed Hayfever 1.49%** NS NS NS NS 3.34%** 0.74*
(1.31-1.71) (2.84-3.91) (0.63-0.87)
Itchy rash ‘ever’ 1.36** 1.59* NS NS NS 1.50%** NS
(1.13-1.65) (1.24-2.03) (1.22-1.85)
Itchy rash 12 mths NS NS NS NS NS 2.36*** NS
(1.5-3.71)
Diagnosed Eczema 6.46** 2.01** NS 1.26* NS 2.73%** NS
(4.68-8.95) (1.52-2.65) (1.01-1.57) (2.06-3.64)

Adjusted odds ratios (95% confidence intervaB ¢ 0.05, ** P<0.001, *** P<0.0001, NS, not statistically significant.

Effect of multiple variables on rhinitis prevalence and
symptoms (Table 3)

rhinitis [7] when compared with the global mean for this
age group. We also had a higher rate than the worldwide
mean for self-reported or diagnosed hay fever (32.2% vs

Children who had suffered from nasal problems were more g 8%)

likely to have an atopic relativeP(< 0.0001) and the same
applied to current rhiniticsR'<0.0001). Rhinitics who had
an atopic relative were more prone to have accompanyingesponses to eczema questionnaire (Tables 1 and 2)

itchy and watery eyed?(< 0.0001).

Personal and passive smokers were also more likely t®f all respondents, 12.8% had current itchy rash which was
have suffered from nasal problemB<0.0001) than non- coming and going for at least 6 months sometime in their
smokers. The personal smokers also experienced itchy eyéiges while 10.1% were still getting such a rash in the last 12
more often P<0.05). Children who lived in roads which months. The females were more likely to have this rash
they described as being busy with passing traffic were onlyever’ (14.4% vs 10.9%P < 0.001) and were more likely to
more affected as far as the eyes were concerRed)(001). have persistent symptom® €0.001). 76.5% of children
Pets in the house and soft furnishings in the bedroom had neith a current itchy rash had involvement of areas of their
effect on rhinitis according to our figures. body which are usually quite typically affected by eczema

The Maltese Islands had a higher cumulative (52.7% vsand 57.1% of these current sufferers said that their rash
37.2%) and current (47.4% vs 29.2%) prevalence rate ofleared some time during these last 12 months. The sleep of
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with 10% of non-wheezer$(<0.001); 17.9% = 209) of
wheezers ‘ever’ had one of the three allergic conditions
studied, that is asthma, hay fever and eczema, some time in
their life.

o
o
]

N
o

w
o
I

Discussion

—
o
I

This set of data for the 13—15-year-olds clearly demon-
strates that allergic conditions are a common problem
among Maltese children. It is felt that the data obtained
from this age group are very relevant as the subjects were
answering the questionnaires themselves, thus supplying us
Fig. 1. Seasonal variations of rhinitis symptoms. with direct information of prevalence and severity of symp-
toms and also with information about associated risk fac-
tors. The strong response rate (88.7% of randomly sampled
55% of the current rash sufferers was never disturbed byhildren) adds strength to the figures obtained.
itching, but 25.4% had nocturnal symptoms less than one The cumulative prevalence of wheezing at some time in
night per week and 14.9% were awakened one or moréhe subject’s life in this group (27.9%) was higher than our
nights a week. Only 8.8% of the participating children hadexpectations. The global mean cumulative prevalence was
been labelled as having eczema with the girls at 14.2% angd3.8% and this group of Maltese schoolchildren surpass this
the boys at 2.4%R<0.001). quite substantially [5,7]. The fact that more than half of
these children (57.2%) were still wheezing in the past 12
months shows that asthma is quite a persistent condition and
that the popular idea that the majority of children ‘outgrow’
their asthma in their teenage years is not corroborated in this
Children with an atopic relative had a higher cumulativelarge cohort. This persistence of wheezing into adolescence
(P<0.0001) and current prevalence of itchy rash. They wergs significantly more common in girls (60.2%) and this is in
also labelled as having eczema more ofter 0.0001). agreement with other past studies [9] which showed a higher
Personal smokers were more likely to have had a recurrate of asthma in the female sex in this age group. The
rent itchy rash some time in their lif®&0.001) but notto  reason for this difference with gender is still unknown
experience this rash at the present time. Eczema prevalenmough hormonal changes seen in the female sex during
and symptoms were not affected by the indoor pollutantguberty have been cited.
produced by passive smoking, pets or soft furnishings. The When the severity of wheezing in current wheezers was
only way living in a busy road did have an effect on this assessed by the number of wheezing attacks and sleep
condition was that there was a significant higher number ofiisturbance due to nocturnal wheezing, one could note
children diagnosed as having eczema living in such roadsthat 8.5% of current wheezers had more than 12 wheezing
The Maltese Islands had a slightly lower cumulative episodes in the past 12 months and 15.1% woke up wheez-
(12.8% vs 13.6%) and an almost identical current (10.1%ng more than one night a week. Thus, in spite of modern
vs 10.2%) prevalence rate of itchy rash [8] when comparedisthma therapy, bronchial asthma is still not adequately
with the global mean for this age group. However, we had a&ontrolled in a good number of patients. In fact 22% of our
slightly higher rate than the worldwide mean for self- current wheezers had episodes bad enough to limit speech
reported or diagnosed eczema (8.8% vs 6.5%). and therefore severe enough to be life-threatening. Although
not statistically significant, the females again fared worse
The presence of more than one allergic condition per with astrong trendf = 0.06) towards more severe episodes
child than their male counterparts.
The number of children who were aware that they were
Whereas 74.3% of wheezers ‘ever’ suffered from rhinitisdiagnosed as having asthma lagged well behind the cumu-
only 44.3% of non-wheezers did $8€0.0001). Inthe case |ative prevalence of wheezing and although this might be
of current wheezers, 78.6% of them had nasal problempartly explained by other causes of wheezing apart from
while 69.4% of non-wheezers in the last year had similarasthma, the most likely explanation for most of this deficit is
problems P <0.0002); 20.1% of one time wheezers had anunder-diagnosis of the condition or failure to apply the
itchy rash coming and going for at least 6 months comparediagnostic label of ‘asthma’. This deficiency stems from

% symptomatic rhinitics
S
T

o

| | | | | | | | | ]
M A MJ J A S OND
Months

[
n+

Effect of multiple variables on eczema prevalence and
symptoms (Table 3)
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not recognizing atypical or less common presentations ofikely to experience exercise-induced cough. The possible
the condition such as cough and symptoms suggestive ahechanism for all this could be either a direct pro-inflam-
bronchial hyperreactivity, and from a reluctance in labellingmatory and irritant effect on the airway mucosa by the
a child as suffering from asthma. Although both the Malteseinhaled smoke and toxins and/or the induction of an increase
cumulative and current prevalence rates of wheezing argn the expression of atopy in susceptible subjects by smok-
higher than the global mean, we lag behind in the rate ofng [14,15]. This association between smoking and
diagnosed asthma. This suggests that there was a trend Wheezing is in concordance with other studies where
manifestly diagnose this condition quite a lot less than otheasthma was shown to be more common in children who
countries, considering the higher numbers of wheezers seeamoked [16] and that asthma was more problematic in
by Maltese doctors. adolescent smokers [17-19]. Only 15% of personal smokers
Apart from the ISAAC core questions a few simple were also passive smokers and the latter seemed to be more
‘local’ questions were added to try and detect any associaaffected in the way of nocturnal cough and exercise-induced
tions with wheezing and which could hopefully lead to morewheezing than children who were not exposed to environ-
detailed local studies of the factors which proved to be themental tobacco smoke in their household. An emphasis on
most relevant, in the future. As in the case of other studiesanti-smoking campaigns aimed at young people of this age
the children with a history of past or current wheezing weregroup, is justified by findings from other investigators that it
more likely to be related to someone with a history of anis at this age that the greatest age-related increase in
atopy-based condition. This adds fuel to the current viewsmoking prevalence takes place and that the majority of
that the genetic influences are very strong in allergicadult daily smokers would have started the habit in
disorders. The relatively closed Maltese society inevitablyadolescence [20].
results in some degree of intermarriage and inbreeding Other possible factors encountered in the indoor environ-
which leads to a situation where genetic elements couldnent were addressed when the children were asked whether
be strongly expressed. This could partly explain the highthey kept any birds or animals in the house and any soft toys,
prevalence of these allergic conditions in childhood in theblankets or thick carpets in their bedroom. Surprisingly,
Maltese islands. those children who owned a pet or had a blanket in their
It was disappointing to note that as much as 13.4% of 13-bedroom had a lower cumulative rate of wheezing than
15-year-old Maltese schoolchildren smoke cigarettes, witkchildren who did not. There was no difference in use of soft
the girls equalling the boys in this respect. These figures fotoys or thick bedroom carpets between wheezers and non-
total and gender prevalence of smoking are very close tavheezers. This probably signifies that parents of asthmatics
those acquired in similar surveys in the UK [10] and otherare attempting to decrease the load of house dust mite in
countries [11]. Although the written question did not their child’s bedroom through utilising other bed coverings
enquire about smoking frequency, the children were madéhan blankets, which are usually made of fabrics which tend
to understand that the question did not concern smoking th collect a lot of dust and mites. This important allergen
occasional cigarette. Regular smoking in children is defined21] is very common in our houses because of the hot and
in other studies as being at least one cigarette per week [12humid Maltese climate, however this same climate pre-
The validity of self-reported data on smoking might be cludes the common use of thick carpeting in bedrooms in
guestioned because of the possibility of under-reportingmost houses, thus eliminating an important breeding place
because of fear of parental reprisal, or alternatively, overfor house dust mite [22]. Although most doctors do advise
reporting to boast. To decrease the chances of thedbeir patients not to have furry animals or birds in the house
eventualities, prior to handing out the questionnaires wenf asthmatic children it sometimes proves quite difficult to
assured the participating students that their answers will bpersuade the children or the parents to get rid of a precious
absolutely confidential. Furthermore, McNeit al. [13]  pet. However, it does seem that many Maltese parents are
demonstrated that self-reports on smoking by adolescentseeding this medical advice. The literature seems to point
matched cotinine levels in their saliva in 99% of cases, thusnost importance to removing cats as pets in asthmatics’
proving them to be reliable research tools. In the presenthomes as it seems their dander is more allergenic than that
study wheezing sometime in the past or current wheezingf other domestic animals, especially if encountered in the
were much more common in smokers than non-smokers anfitst months of life [22,23]. If one had to analyse all these
this could mean that personal smoking was a major risidata together, cigarette smoke does seem to be the indoor
factor for the occurrence and persistence of wheezing. Ipollutant that is causing most strife to Maltese asthmatics as
fact the Maltese wheezers who smoked were more prone tibis the only factor studied that is more commonly encoun-
continue wheezing into their adolescence than those whegered in the houses of asthmatic children as compared with
zers who did not smoke. They also tended to be awakenedon-asthmatics.
more often with coughing and wheezing and were more Children who stated that their residence was situated in a
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road which was busy with traffic were prone to be diagnosed Problems with the nose in the absence of an infection
as asthmatic more commonly than their colleagues wh@eemed to be an even more common problem than wheez-
lived in quieter areas. These children experienced severli@g, in our students. In fact the ISAAC data analysis centre
asthmatic attacks and nocturnal coughing more often am New Zealand noted that Malta has the second highest
well. The association between outdoor pollution and asthmaumulative prevalence rate of rhinitic symptoms among the
is mentioned in a lot of current research articles regardindig number of worldwide ISAAC centres. Contrary to the
possible contributing factors to the development and persisvheezing questionnaire, the Maltese tended to also have
tence of the respiratory affliction [24,25]. There have been auite a high rate of diagnosing a good number of these cases
lot of conflicting results from different studies with tem- as hay fever. Again, in this age group the girls seemed to
perature, sunlight, humidity and other climatic factors actingsuffer more often and persistently than the boys. There was
as confounding factors which confuse the study results and seasonal variation in symptoms with most cases being at
decrease the possibility of determining a strong directheir worst the February to April period. They improved
relationship between outdoor pollution and asthma [26]during summer and restarted experiencing symptoms in the
However, when one considers most of the evidence of thautumn. This seasonal pattern is very supportive of an
deleterious effect of particulate matter [R§}) nitrogen allergic cause to most of these rhinitic symptoms and is
dioxide, sulphur dioxide, ozone and other outdoor pollutantgrobably due to a combination of increased pollen counts
on the respiratory mucosa, the likelihood that pollution atand the prevailing weather conditions during the time of
least worsens the asthmatic state is very tenable [27]. Thgear in question. Around 15% of all respondents had
figures above certainly point to car tail-pipe emissions in theperennial nasal symptoms.
relatively narrow Maltese streets contributing to wheezing Interestingly, as in the case of asthma, personal smokers
in young adolescents. The lack of catalytic converterswere again affected more often than non-smokers, The
formal testing for car tail-pipe emissions and the popularsmoking students had a higher cumulative prevalence of
use of diesel and leaded petrol in our country are likely to berhinitis and also of accompanying itchy and watery eyes.
involved in this aspect as well. These could be due direct irritation of the nasal and con-
The socio-economic differences in wheezing rates wagunctival mucosa or an increase in susceptibility of expres-
addressed in a roundabout way by assuming that childresion of allergy in smokers. Passive smokers were also
attending fee-charging private schools, came from well-to-affected adversely with higher rhinitis ‘ever’ rates.
do families. Although the numbers of participating students An itchy rash which was coming and going for at least 6
in the three randomly chosen private schoals-Q271) were  months which was meant to be suggestive of eczema was
much smaller than those sampled in state schoolthe least commonly occurring of the three allergic condi-
(n=3913), one could observe a clear difference in prevations investigated in this study. The Maltese cumulative
lence rates of all allergic conditions studied between the twgrevalence was just slightly less than the global mean while
types of schoolchildren. Private school students were mucthe current prevalence was exactly the same [8]. Eczema in
more likely to wheeze and experience nasal problems thathese children was diagnosed slightly more often than the
state school students. The differences in the occurrence eforldwide average, which was contrary to the case in
itchy rashes were smaller but still more common in childrenallergic rhinitis and asthma. It was again the female sex
studying private schools. These children also tended tehat suffered more from this condition in this age group and
continue wheezing into puberty and experience severgsho were more likely to be labelled as suffering from
asthmatic episodes more often. Another interesting observaeczema. The girls’ rate of self-reported eczema was
tion was that although the total rate of personal smoking iraimost exactly the same as their cumulative rate of itchy
both types of schools was similar, there was a big genderrash ‘ever’ while there was quite a difference between the
related difference. Whereas the girls in state schools smoketvo indices for the male sex. One can speculate that in girls
substantially more than private school girls the reversamost itchy rashes were labelled as eczema or else that the
situation was noted in the two sets of males. Whethefemale responders in our study were more precise in
these differences are due to the probable socio-economamswering these questions. The majority of children with a
distinctions remains to be further studied in the future. Acurrent history of itchy rash (76.5%) had involvement of
recent study from Singapore utilizing the ISAAC question-areas in their body such as flexural areas and around ears
naire, also showed a higher prevalence of asthma amorand eyes by this rash; a pattern which is very typical of
children coming from a higher socio-economic group [28].eczema. This is very supportive of a diagnosis of eczema in
Other investigators found no such difference [29,30] butmost of these children with an itchy rash. Just under half of
clinical manifestations, hospitalisation and school absenteghe current rash sufferers (42.9%) noted that their rash did
ism tended to be higher in the lower socio-economic classesot clear at any time in the last year, suggesting a degree of
[31-33]. chronicity to their condition. Both sexes seemed to have the
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same severity of condition as judged by the number of4 Are there any animals or birds in your house? Yes [ ]
nights per week during which this itchy rash kept the No [ ]
children awake. Personal smoking and a family history ofs |n your bedroom are there any Blankets [ ]

an atopic condition again were clearly associated with an
increased chance of developing this condition. This again

confirms the findings in the case of asthma and rhinitis note@ po a ot of cars pass through your street?
above and emphasizes the inter-playing roles of genetic and

environmental factors on the development of allergic con- Have

youever had wheezing or whistling

ditions in susceptible individuals. These findings also sug- , the chest at any time in the past?
gest that smoking in a subject who is genetically

predisposed to allergy is a major risk factor towards expres
sion of his atopy in the form of asthma, rhinitis or eczema,

or a combination of any of the three.

Thick carpets [ ]
Soft toys [ 1]

Yes [ ]
No [ ]

Yes [ ]
No [ ]

If you have answered ‘No’ please skip to Question 6

2 Have you had wheezing or whistling Yes

In conclusion the results obtained for these Maltese 13— in the chesin the last 12 months? No
15-year-olds have been discussed and some very interesting,ou have answered ‘No’ please skip to Question 6
trends were noted. We have observed that asthma and

rhinitis are very common problems locally, even wheng nq, many attacks of wheezing
compared to the worldwide figures and that our childrens’ have you hadn the last 12 months? 1t03
allergic conditions are not as well controlled as we would
have liked them to be. Family history of atopy, personal and
to a lesser extent passive smoking, and busy roads wer
shown to be strong influences on the figures of prevalence o{
all allergic conditions in this age group. This data should
form a reliable baseline for future comparative studies and
should also incite new studies into possible causes of such

high prevalence rates of allergy.

Appendix 1

[ ]

your sleep been disturbed due to wheezing?

The following pages contain questions about your health, Please

write down your name, surname, age and school’'s name and the
town or village you live in, in the spaces provided. Answer the rest

None

41012
more than 12 [ ]

[]
[ ]
[]

In the last 12 months, how often, on average, has

Never woken with wheezing [ ]
Less than one night per week [ ]
One or more nights per week [ ]

of the questions with a tick,[] in the right box. If you make a

mistake put a cross in the box and tick][the right answer. Tick 7 In the last 12 months, has your chest sounded

only one choice unless otherwise instructed.
Example of how to mark questionnaire

5 In the last 12 months, has wheezing ever been Yes [ ]
severe enough to limit your speech to only one No [ ]
or two words at a time between breaths?

Have youever had asthma? Yes [ ]
No [ ]
Yes [ ]
wheezy during or after exercise? No [ ]

Yes/] 8 In the last 12 months, have you had a dry cough  Yes [ ]

No [ ] at night, apart from a cough associated with a

cold or chest infection?

School:

Today’s Date: /

No [ ]

Your Name & Surname:

have a cold or the flu

All questions are about problems which occur when you DO NOT

Your Age: yeard Have youever had a problem with sneezing Yes [ ]
) or a runny, or blocked nose when you No [ ]
Your Date of Birth: / / DID NOT have a cold or the flu?
Town or Village you live in If you have answered ‘No’ please skip to Question 6
1 Do you have any relatives who suffer from Yes [ ] 2 Inthe past 12 months, have you had a problem Yes [ ]

asthma, hay-fever or eczema?
2 Are there any smokers in your house?

If ‘yes’ who smokes in the house?

3 Do you smoke cigarettes?

No [ ] with sneezing or a runny, or blocked nose when No [ ]

you DID NOT have a cold or the flu?

Yes [ ]
No [ ] If you have answeed ‘No’ please skip to Question 6
Yes [ ] 3 Inthe past 12 months, has this nose problem Yes [ ]
No [ ] been accompanied by itchy-watery eyes? No [ ]
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In which of thepast months did the nose problem occur? 5 Pearce N, Weiland S, Kiel U, Langridge P, Anderson HR,
(Please tick any which apply) Strachan D. Self-reported prevalence of asthma symptoms in

January [ ] May [ ] September ] children in Australia, England, Germany and New Zealand: an
February [ ] June [ ] October ] international comparison using the ISAAC protocol. Eur
March [ ] July [ 1 November [ ] Respir J 1993; 6:1455—-61.

April [ 1] August [ ] December [ ] 6 Asher MI. ISAAC phase one: worldwide variations in the
prevalence of wheezing and asthma in children. Eur Resp J

——

5 In the past 12 months, how much did this nose problem
interfere with your daily activities? 1996; 9:23 Suppl 23: 410s. _
Not at all [ ] 7 Strachan DP _Worl_dW|de variations in the prevalence of
A little [ ] allergic rhinitis in children. Eur Resp J 1996; 9: 23 Suppl 23:
A moderate amount [ ] 410s. - . .
A lot [ ] 8 Robgrtson CF, _\Nlllla_lms HC. Variations in the prevalence of
atopic eczema in children. Eur Resp J 1996; 9: 23 Suppl 23:
6 Have youever had Hayfever? Yes [ ] 410s. .
— No [ ] 9 Dodge RR, Burrows _B. The prevalc_ance and incidence 'of
asthma and asthma-like symptoms in a general population
sample. Am Rev of Respir Dis 1980; 122:567-75.
1 Have youever had an itchy rash which was Yes [ ] 10 Lader D, Matheson J. 1991 Smoking among secondary school
coming and going for at least six months? No [ ] children in 1990. OPCS. London: HMSO.

If

11 Royal College of Physicians 1992 Smoking and the Young: A

you have answered ‘No’ please skip to Question 6 ! o
report of a working party of the Royal College of Physicians

2

Yes [ ] 12 Bewley BR, Day I, Idle L. 1973 Smoking by children in Great

Have you had this itchy rash at any time - ) . . .
Britain London: Social Science Research Council and Medical

in the last 12 months? No [ ] :
) ] Research Council.
If you have answered ‘No’ please skip to Question 6 13 McNeill AD, Jarvis M, Stapleton JA, Russell MAH, Eiser JR,
Gummage PR, Gray EM. Prospective study of factors predict-
3 Has this itchy rashat any time affected Yes [ ] ing uptake of smoking in adolescents. J Epidemiol Community
any of the following places: No [ ] Health 1988; 43:72—8.
the folds of the elbows, behind the knees, 14 Bonini SS. Smoking, IgE and occupational allergy. Br Med J
in front of the ankles, under the buttocks, 1982; 284:512-3.
or around the neck, ears or eyes? 15 Burrows S, Halonen M, Barbee A, Lebowitz MD. The relation-
4 Has this rash cleared completely at any time Yes [ ] ship of serum IgE to cigarette smoking. Am Rev of Respir Dis
during the last 12 months? No [ ] 1981; 1.24:523‘5- .
16 Oechsli FW, Seltzer CC, van den Berg BJ. Adolescent smoking
5 In the last 12 months, how often, on average, have and early respiratory disease: a longitudinal study. Ann Allergy
you been kept awake at night by this itchy rash? 1987: 59:135-40.
Never in the last 12months [ ] 17 martin AJ, Landau LI, Phelan PD. Asthma from childhood
Less than one night per week [ ] to age 21: the patient and his disease. Br Med J 1982;
One or more nights per week [ ] 284:380—2.
18 Tager IB, Minnoz A, Rosner B, Weiss ST, Carey V, Speizer
6 Have youever had eczema? Yes [ ] FE. Effect of cigarette smoking on the pulmonary function of
No [ ] children and adolescents. Am Rev of Respir Dis 1985;
131:752.
19 Woolcock AJ, Peat JK, Leeder SR, Blackburn CRB. The
References development of lung function in Sydney children: effects of

respiratory illness and smoking. A ten year study. Eur J Respir
1 Burney PGJ, Chinn S, Rona R. Has the prevalence of Dis 1984; 65: suppl 132.
asthma increased in children? Evidence from the nationaRO General Household Survey 1991 Cigarette smoking 1972—
study of health and growth 1973-86. Br Med J 1990; 1990General Housing Survey Monit@S91/3 London: OPCS
300:1306-10. 21 Platt-Mills TA, de Weck AL. Dust mite allergens and asthma —
2 Dodge RR, Burrows B. The prevalence and incidence of A worldwide problem. J Allergy Clin Immunol 1989; 83:416—
asthma and asthma-like symptoms in a general population 27.
sample. Am Rev of Respir Dis 1980; 122:567-75. 22 Platt-Mills TA, de Blay F, Ward GW, Hayden ML. Allergen
3 Fleming DM, Crombie DL. Prevalence of asthma and hay fever  avoidance: inAsthma; Basic Mechanisms and Clinical Man-
in England and Wales. Br Med J 1987; 294:279-83. agement eds Barnes P.J., Rodger I.W., Thomson N.C. Publ
4 Pearce N. ISAAC — Background and methods. Eur Resp J Academic Press, 1992.
1996; 9:23 Suppl 23: 410s. 23 Suoniemi |, Bjorkstein F, Haahtela T. Dependence of
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24

25

26

27

28

immediate hypersensitivity in the adolescent period on factor®29 Anderson HR, Bland JM, Peckham CS. Risk factors for asthma
encountered in infancy. Allergy 1981; 36:263-8. up to 16 years of age: evidence from a national study. Chest
Ostro BD, Lipsett MJ, Weiner MB, Selner JC. Asthmatic 1987; 91:127S-30S.

responses to airborne acid aerosols Am J Public Health 199130 Mitchell EA, Stewart AW, Pattermore PK, Asher MI, Harrison
81:694—-702. AC, Rea HH. Socioeconomic status in childhood asthma. Int J
Pope CA. lll. Respiratory hospital admissions associated with  Epidemiol 1989; 18:888—-90.

PMyo pollution in Utah, Salt Lake and Cache Valleys. Arch 31 Anderson HR, Bailey PA, Cooper JS, Palmer JC, West C.
Environ Health 1991; 46:90-7. Morbidity and school absence caused by asthma and wheezing
American Thoracic Society. Guidelines as to what constitutes illness. Arch Dis Child 1983; 58:777-84.

an adverse respiratory health effect with special reference t82 Mak H, Johnston P, Abbey H, Talamo RC. Prevalence of
epidemiological studies of air pollution. Am Rev of Respir Dis asthma and health service utilisation of asthmatic children
1992; 131: 666-9. in an inner city. J Allergy Clin Immunol 1982; 70:367—
Bascom R, Bromberg PA, Costa DA, Devlin R, Dockery DW, 72.

Frampton MW, Lambert W, Samet JM, Speizer FE, Utell M. 33 Wissow LS, Gittelsohn AM, Szklo M, Starfield B, Mussman
Health effects of outdoor air pollution. Am J Respir Crit Care M. Poverty, race and hospitalisation for childhood asthma. Am
Med 1996; 153:3-50. J Public Health 1988; 78:777-82.

Goh DYT, Chew FT, Queck SC, Lee BW. Prevalence and

severity of asthma, rhinitis and eczema in Singapore school-
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